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Introduction Results Discussion and Conclusion

Goal: RQ1: Correlation Results RQ2: Important Language Features

The goal of this algorithm is to take novel impact statements or narratives and = Results suggest that there are features of depression, anxiety,
assess the implicit cognitive processing style of the writer. and post traumatic stress that show up in the language used to

= Three cognitive processing styles: accommodation, overaccommodation,

Sample 1

Sample 2 N Correlation 95% Clforp  P-Value

describe adverse events.
assimilation. = The language used to describe these events can be used as a

=  Schema related

%0veraccomodation
%Assimilated

window into the writer's cognition.

Word Count Percent Informational 97 0.266 (0.071, 0.442) 0.008 . . . .
Research Questions: BDI SCORE Percent Overaccommodated 97 0.424 (0.246, 0.575) 0 %Informational = Cognitive processing styles are the lens through which we view
. . . NEG SELF SCORE Percent Overaccommodated 97 0.399 (0.216, 0.554) 0 Table 3. Pearson’s pairwise correlation table of the world, so understanding a patient's processing style is
= RQI: What symptoms of trauma, depression, and anxiety correlate with the PANAS NEGATIVE SCORE Percent Overaccommodated 97 0.268 (0.073, 0.444) 0.008 processing styles. critical for therapist practicing cognitive processing therapy.

different cognitive processing Styles' = The correlation matrix of processing styles shows the Just1f1cat10n for = This analyzer would reduce subj ectivity 1n annotations by on]y

. . . . STAI STATE SCORE Percent Overaccommodated 97 0.237 (0.039, 0.416) 0.02
= RQ2: Are there signals in the language used to describe traumatic events that ' : - - - - : . : :
Q . & ang {3 : STAI TRAIT SCORE Percent Overaccommodated 97 0.386 (0.213, 0.552) 0 separating the processing styles into a three-tier hierarchy. relying on the frequencies of words in the important features
can predict Cogmtlv.e prOC?ssmg styles: . . Table 2. Pearson’s pairwise correlation table. Red are negative correlations, and dictionaries.
= RQ3: If there are reliable signals, can we use those to create a machine-learning green are positive. - It would standardize the annotation process and produce

, : : s .
algorithm to predict processing styles from novel trauma narratives: comparable results across research studies.

m » [twould also save time and money in research by reducing the

= Symptoms of depression, anxiety, and posttraumatic stress show up in

: : . .. : y \ need for additional raters who would need to be trained.
What is the current prOCEd ure? written language when someone is writing about a traumatic event. esd AU Ch B prden s
Logistic Regression  0.782 0709 0.745 0.727  0.763
, , = The more balanced a person’s thinking is, the less negative their views NoveBoyes 074 0682 021 0725 0717
= Annotations are done by hand, usually between multiple annotators. bout th 1d
ebout the world. References
= Overaccommodated thinking is associated with higher scores for r n
KEY A woman was on her phone and A woman was on her phone and A woman was on her phone and depression) negative Self_score) negative affect score, and hlgher state and , N American Psychiatric Association. (2017). Diagnostic and statistical manual of
— therefore hit someone driving towards therefore hit someone driving towards therefore hit someone driving towards . . Model AUC CA F1  Precision Recal mental disorders: Dsm-5.
them. It made me mad. them. she was them, trait anxiety. i R S e S Balota, D.A., Yap, M.]., Cortese, M.]., Hutchison, K.A., Kessler, B., Loftis, B.,
distracted and could have easily gotten Logistic Regression 0,724 0652 0,698 0682 0716 Neely) J.H,, Nelson, D.L., Simpson) GB) & Treiman) R. (2007) The Enghsh
Assimilated someone killed. Lexicon Project. Behavior Research Methods, 39, 445-459.
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RQ3: Machine Learning Model

Figure 1. Annotations by three different raters of the same narrative. All raters annotated this

statement differently.

Overall Agreementz.b
Asymptotic 95% Confidence
Asymptotic Interval
Kappa Standard Error z Sig.
Overall Agreement 742 020 37.228 .000 703 781

Lower Bound Upper Bound

a. Sample data contains 345 effective subjects and 3 raters.

b. Rating category values are case sensitive.

Table 1. Inter-rater reliability between three raters on all annotations.
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Figure 5. Flow chart of the cognitive processing style analyzer pseudocode and

model. Items in the black box are what the user sees. Purple boxes represent the

Model AUC CA  F1  Precision Recall
Logistic Regression  0.813 0711 0.720 0.715 0726
Maive Bayes 0726 0666 0684 0664 0.706
Random Forest 0712 0.655 0.669  0.659 0.680

Figure 3. Hierarchical breakdown of processing styles by feature importance.

Features that are significantly larger are placed in the processing-style boxes.
Each level is tested by three classifiers: Naive Bayes, Logistic Regression, and

Random Forrest.

Models with these features were tested using Orange, a data mining
software (figure 4).

There are important features of language that can predict processing
styles.

We can use these features to build a classifier that could take novel
statements and generate processing style scores from them.
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main backend procedures. Green boxes represent data storage. The red box
represents the functions used for the linguistic features. The light orange box is .
level 1. The gold box is level 2. The dark orange box is level 3. The white box is the Data Sampler
machine learning predictions based on the feature data. The light blue box
represents the final calculations.

Figure 2. Procedure flow chart. The red boxes represent the experiment used for data
collection. Yellow boxes are the measures. Light green boxes represent analysis prior to the
hierarchy split. Dark green boxes represent information stored after the hierarchy split. The
aqua box represents building the classifier. The pink boxes represent training and testing. The
dark blue box represents the new model, and the black box is the final inter-rater reliability.

Figure 4. Orange data mining flow of classifiers.
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